**************** 



*■ fe^K 




Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 




Mazdoor Kisan Shakti Sangathan 
"The Right to Information, The Right to Live" 



IS 7658 (1975) : Spectrographic analysis of aluminium [MTD 
7: Light Metals and their Alloys] 




Jawaharlal Nehru 
'Step Out From the Old to the New' 



■K^y / 1 juaaaws^fea rs^^TTF^ 



2*S< W I *>S*V2^NK^ 



^frcvvv^ 



Satyanarayan Gangaram Pitroda 
Invent a New India Using Knowledge 



Bhartrhari — Nitisatakam 
"Knowledge is such a treasure which cannot be stolen" 




.^^_ 



• 




BLANK PAGE 



*rt*2V^ 





PROTECTED BY COPYRIGHT 



IS: 7658- 1915 

(Reaffirmed 2000) 



METHOD OF SPECTROGRAPH iC ANALYSIS 

OF ALUMINIUM 



UDC [>G[)'71:S43 42 




© r;, 1975 

INDIAN STANDARDS INSTITUTION 
MANAK BHAVAM. 9 bAHAtoUH SHAH ZAFAH MAHG 

NEW DEHU II 0001 



IS: 7658 -1975 



Indian Standard 



METHOD OF SPECTROGRAPHIC ANALYSIS 
OF ALUMINIUM 

Methods of Chemical Analysis Sectional Committee, SMDC 2 

Chairman Representing 

Db R. K. Dutta Hindustan Steel Ltd ( Durgapur Steel Plant), 

Durgapur 

Members 

Shbi G. M. Apparao Hindustan Steel Ltd ( Bhilai Steel Plant), Bhilai 

Shbi Y. P. S. Bishnoi ( Alternate ) 
Shri H. G. Bhabgava India Government Mint ( Ministry of Finance), 

Bombay 
Shbi J. Bhattachabjee Ministry of Defence ( DGI ) 

Shri M. Y. Borker ( Alternate ) 
Shbi A. K Bhattachabyya National Test House, Calcutta 

Shbi S. Das Gupta ( Alternate ) 
Dr H. P. Bhattachabyya National Metallurgical Laboratory ( GSIR ), 

Jamshedpur 
Db V. M. Bhuchab National Physical Laboratory (CSIR ), New Delhi 

Shbi P. Ghakba Indian Metals & Ferro Alloys Ltd, Koraput 

Shbi A. K. Chattebjee Binani Metal Works Limited, Calcutta 

Shbi S, Beba ( Alternate ) 
Chemist & Metallubgist, Ministry of Railways 
South Centbal Railway, 
Secunberabab 

Assistant Director ( Met ), 

RDSO, Chittabanjan ( Alternate ) 
Chief Chemist The Tata Iron & Steel Company Ltd, Jamshedpur 

Assistant Chief Chemist ( Alternate ) 
Db A. N. Chowbhury Geological Survey of India, Calcutta 

Shbi B. N. Bhattachabya ( Alternate ) 
Db B. C. Dutta Bharat Aluminium Company Limited, New Delhi 

Shbi K. P. Mukhebjee ( Alternate ) 
Shbi C. S. Goubishanear Directorate General of Ordnance Factories 

( Ministry of Defence ), Calcutta 

Shri J. W. Kawathekar (Alternate) 
Shri S. N. Honavab Italab Private Ltd, Bombay 

Shri J. C. Dey ( Alternate I ) 

Shri J. P. Patel ( Alternate II ) 
Shbi D. P. Jain Saru Smelting Private Ltd, Meerut 

Shbi K. B. Jape Ministry of Defence (R&D) 

Shbi S. L. N. Achabyulu ( Alternate ) 

( Continued on page 2 ) 



@ Copyright 1975 
INDIAN STANDARDS INSTITUTION 

This publication is protected under the Indian Copyright Act ( XIV of 1957 ) and 
reproduction in whole or in part by any means except with written permission of 
the publisher shall be deemed to be an infringement of copyright under the said Act. 



IS: 7658 -1975 

( Continued from page 1 ) 

Members Representing 

Shri G. L. Jethwani Hindustan Zinc Limited, Udaipur 

Shri A. C. Mukherjee Indian Iron & Steel Co Ltd, Burnpur 

D» A. K. Mokherjeb Hindustan Steel Ltd (Alloy Steel Plant), 

Durgapur 

Shri M. M. Chakravarty ( Alternate )' 
Shri K. L. Murty Directorate General of Supplies & Disposals, 

New Delhi 

Shbt B. B. Banerjbe f Alternate ) 
Shri K. Ramakrishna Essen & Co, Bangalore 

Shri S. Roy The Eyre Smelting Private Ltd, Calcutta 

Shri A. K. Basu ( Alternate ) 
Shbi A. Sangameswara Rao Ferro Alloys Corporation Ltd, Shreeramnagar 

Shri G. Raja Rao ( Alternate ) _ 
Dr B. C. Sinha Uentrai Ulass & Ceramic Research Institute 

Shri R. Sen ( Alternate ) ( CSIR ), Calcutta 

Dr C. H. VaNKATESWARiiU Bhabha Atomic Research Centre, Bombay 

DR C. S. P. Iyer ( Alternate I ) 

Shri P. Murugaiyan ( Alternate II ) 
Shri C. R. Rama Rao, Director General, ISI < Ex-officio Member ) 

Director ( Struc & Met ) 

Secretary 

Shri S. L. Bali 
Deputy Director (Met), ISI 

Spectrographic Analysis of Non-ferrous Metals Panel, SMDG 2 : 2/P-2 

Convener 

Shri M. K. Ghosh National Metallurgical Laboratory ( CSIR ), 

Jamshedpur 

Members 

Shri R. T. Bajaj Kamani Metals and Alloys Ltd, Bombay 

Shri S. N. Ghia ( Alternate ) 

Shri B. R. Das Hindustan Aluminium Corporation Ltd, Renukoot 

Dr C. S. P. Iyer Bhabha Atomic Research Centre, Bombay 

Shri A. K. Moulik Binani Metal Works Limited, Calcutta 

Shri N. K. Banerjee ( Alternate ) 

Shri M. K. Sen Indian Aluminium Co Ltd, Calcutta 

Shri M. B. Dutta ( Alternate ) 



IS: 7658 -1975 



Indian Standard 



METHOD OF SPECTROGRAPHIC ANALYSIS 
OF ALUMINIUM 

0. FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards 
Institution on 27 June 1975, after the draft finalized by the Methods of 
Chemical Analysis Sectional Committee had been approved by the 
Structural and Metals Division Council. 

0.2 Considering both the speed and accuracy, recourse is often taken to 
spectrographic methods for the quick determination of impurities present 
in aluminium. 

0.3 Solid standard method using point to plane spark technique is 
recommended for spectrographic determination of impurity elements of 
aluminium of purity 99*0 to 99*8 percent, and intermittent ac arc 
technique is recommended for determination of purity above 99*8 percent. 
In addition to plane technique, self pin system may be adopted with 
suitable excitation parameters. 

0.4 In reporting the result of a test or analysis made in accordance with 
this standard, if the final value, observed or calculated, is to be rounded 
off, it shall be done in accordance with IS : 2-1960*. 



1. SCOPE 

1.1 This standard recommends spectrographic method for quantitative 
determination of silicon, copper, manganese, iron and zinc in aluminium. 

2. SPARK TECHNIQUE 

2.1 General Requirements 

2.1.1 Spectrograph — Any of the commercial grating or quartz prism 
instruments that has sufficient resolving power and linear dispersion to 
separate clearly the analytical lines in the spectrum of the sample in the 
spectral region 2 300 to 5 000 A may be used. Of the prism instruments, 
the large quartz Littrow type, or medium quartz Cornu type may be 
used. A minimum of 600/mm grating spectrograph with 1*5 m focal 
length or more may be used. 



"Rules for rounding off numerical values ( revised ). 
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2.1.2 Microphotometer — Any commercial microphotometer providing a 
standard deviation of ± 1 percent transmittance on repeated measure- 
ment between 10 and 90 percent transmittances should be used. 

2.1.3 Photographic Plates — Plates or films as required by the particular 
instrument should be used. 

2.2 Sample Preparation Equipment 

2.2*1 Sample Moulds — The size, shape and dimension of the sample 
should be similar to the standard ( rod or disc ) available for analysis. 
Sample moulds should be used accordingly. The sample moulds shall be 
designed to produce homogeneous castings free from any porosity 
particularly in the region to be sparked and representative of the melt 
either in the form of rods or in the form of discs. The sample moulds 
are made of steel or cast iron. In use, the mould surface should be 
carefully prepared and suitably dressed to minimize the formation of gas 
pockets in the casting to avoid iron contamination. At the time of 
casting, the mould temperature should be 200 to 250°C which give 
satisfactory and sound castings. 

2.3 Standard Reference Materials ( SRM's ) 

2.3.1 SRM's used in this method should be in the form of rod or disc 
covering the range of composition to be determined. 

2.4 Preparation of Samples 

2.4.1 Molten Metal — The sample ( either in the form of disc or rod 
according to the standards available for analysis ) is cast in a preheated 
mould. The mould is preheated by pouring the molten metal into the 
mould. The preliminary casting thus obtained is, however, discarded. 
The sample is machined at least 2 mm below the cast surface to a smooth 
finish for satisfactory sparking. 

2.4.2 Fabricated and Cast Products — When the metal to be analysed is in 
wrought or cast form, a representative material sample shall be collected 
and melted to prepare disc or rod ( according to standards available ) as 
described in 2.4.1. If the sample is in the form of finely divided 
material, such as turnings or thin sheets, then the grease, or oily substance 
or any magnetic material should be removed and it should be pressed 
into lumps for melting and subsequent casting in the form of disc/rod. 
Melting and casting operation should be done as quickly as possible. 



IS: 7658 -1975 

2*4,3 Other Forms — If specimens other than cast disc/rod or the forms 
described in 2.4.1 and 2.4.2 are required to be analyzed, they should be 
sufficiently massive to prevent undue heating during excitation. Sufficient flat 
surface may be available for sparking and standards of similar metallurgi- 
cal conditions should be used. When sample preparation technique 
described in 2.4.2 cannot be applied, the specimen should be machined 
to produce a flat surface suitable for sparking. Depth of machining 
below the original surface of the specimen, location and number of areas 
to be analyzed should be carefully chosen to provide a representative 
analysis of the product. 

2.5 Excitation and Photography of the Spectra 

2.5.1 Electrode Shape — Sample electrode with sparking ends machined 
to give at least 6 mm in diameter with plane end should be used. Just 
before making each exposure the sparking surface should be carefully 
turned on a lathe to give plane end. 

Counter electrode of high purity graphite or carbon rod of 6 mm 
diameter tipped at 80° cone should be used. 

2.5.2 Spectrograph — Large quartz, medium quartz or grating {see 2.1.1 ) 
may be used. 

2.5.3 Spark Excitation — Should be by means of a simple condensed 
spark circuit, operating on a line voltage of 220-230 volts ac using 
1/4 kVA transformer giving an open circuit secondary voltage of 15kV: 

Capacitance 0*005 jtF 

Added inductance 0*13 mH 

Spark gap 4 mm 

Note — Any other spark excitation source unit and necessary parameters may be 
used provided similar precision and accuracy are obtained. 

2.5.4 Exposure Conditions 

o 

a) Wavelength range — 2 400 to 3 500 A approximately ( no 

range specified for medium quartz ) 

b) Slit width — Prism spectrograph 0'015-0'025 mm 

Grating spectrograph 0*01-0*05 mm 

c) Slit length — 2 mm 

d) Pre-spark period — 10 to 15 seconds 

e) Exposure — In general, exposure time is adjusted 

according to the type of plate used, 
percentage range of constituents to be 
analyzed and type of spectrograph 
used. Normally exposure between 20 to 
60 seconds will prove satisfactory 

5 
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2.5.5 Photographic Plate j Film — Kodak B 10; Ilforci ordinary N-30 or 
Eastman Kodak, Spectrum Analysis No. 1. ( Exposure time is adjusted 
according to the type of plate used. ) 

2.5.6 Photographic Processing — The processing of the plates shall be in 
accordance with the method specified in IS : 6010-1971*. 

2.5.7 Line Pairs for Microphotometer Measurement — The following lines 
are compared with Al 2 669*16 A as internal standard: 

Si 2 514*33 A 

Fe 2 719*02 A 

Mn 2 593*73 A 

Cu 3 273*93 A 

Zn 3 345*02 A 

2.5.8 Analytical Curve — Spectra of the standards and the samples shall 
be photographed in duplicate on each plate distributing the spectra all 
over the plate. The densities of the lines ( as recommended under 2.5.7 ) 
shall be measured by microphotometer and converted into line intensities. 
The average value of log intensity ratio of analytical line to internal 
standard aluminium line is plotted versus log percent of element. A 
smooth calibration curve shall be drawn for each element and used to 
determine the unknown percentage. 

3. INTERMITTENT ac ARC METHOD ( FOR IMPURITIES IN 
ALUMINIUM ABOVE 99*8 PERCENT PURITY ) 

3.0 Intermittent ac arc technique method is recommended for quantitative 
determination of silicon, iron and copper in aluminium above 998 
percent purity by means of solid standards commercially available in the 
form of rod or disc. 

3.1 General Requirements — as described under 2.1.1 to 2.5.2. 

3.2 Excitation 

3.2.1 The sample should be excited by intermittent arc which is 
adopted from that of K. Pfeilsticker and as described in IS : 2599-1963J. 

Note — Similar ignited ac arc excitation may be used provided equivalent pre- 
cision and accuracy are obtained. 



♦Recommended practice for photographic processing in spectrochemical analysis. 
f Methods of spectrographs analysis of high purity zinc and zinc base alloys for die 
casting. 
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3.3 Exposure Conditions 

a) Wavelength range 

b) Slit width 

c) Slit length 

d) Arc gap 

e) Current 

f) Pre-arcing period 

g) Exposure 



h) Photographic plate/ 
film 



— 2 400 to 3 500 A approximately ( no 
range specified for medium quartz ) 

— Prism spectrograph 0'01-0*02 mm 
Grating spectrograph 0*01-0*05 mm 

— 2 mm 

— 3 mm 
-4-5 A 

— About 10 seconds 

— In general, exposure time is adjusted 
according to the type of plate used ? 
percentage range of constituents to be 
analyzed and type of spectrograph used. 
Normally exposure of 20 seconds will 
prove satisfactory 

— Kodak B 10. Ilford ordinary N-30 or 
Eastman Kodak Spectrum Analysis 
No. 1. ( Exposure time is also adjusted 
according to type of plate used ) 



j) Comparison lines 



- Si 251612A 
Cu 3 273-96 A 

Fe 3 020-64 A 
Al 2 567*99 A 



3.4 Analytical Curve 

3.4.1 Spectra of the standards and the samples shall be photographed 
in duplicate on each plate distributing the spectra all over the plate. 
Develop the exposed plates as described under 2.5.6. The densities of 
the lines as recommended under 3.3 shall be measured by microphoto- 
meter. The average value of log intensity ratio of analytical line to 
internal standard aluminium line is plotted versus log percent of element. 
A smooth calibration curve shall be drawn for each element and used to 
determine the unknown percentage. 
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